We investigate risk presentations in retirement savings decisions using a discrete choice experiment where subjects choose between a bank account, a growth account and a 50:50 account. Using nine standard formats for investment risk, we analyze responses to risk per se and to format changes. Switching between formats changes individuals'investment decisions, given constant risk and return. Choices made under graphical and textual presentations contrast markedly, as do choices based on formats that emphasize event frequencies rather than return ranges or values at risk.
Introduction
Retirement incomes policy is moving away from public pension provision towards enabling individuals to save through privately organized de…ned contribution schemes.
As a result, many ordinary retirement fund members must choose a portfolio for their retirement savings, a choice where an appreciation of investment risk is crucial.
Portfolio choices re ‡ect the interaction between an individual's …nancial competence and the menu of investment information o¤ered by a plan provider, adviser or …nancial institution. These choices have important and far reaching implications for the long term adequacy and security of retirement incomes.
Personal …nancial skills and successful retirement planning are strongly complementary (van Rooij et al., 2007; Lusardi and Mitchell, 2007; van Rooij et al., 2009; Yoong, 2010) and governments around the world are attempting to improve overall levels of …nancial competence.
1 In 2010, the G20 Summit in Seoul endorsed nine 'Principles of Innovative Financial Inclusion', which, require, inter alia, member countries to 'develop …nancial literacy and …nancial capability '(G20 Financial Inclusion Experts Group, 2010) . In addition, the format of information o¤ered by the …nan-cial services industry matters. Investment menu design (Benartzi and Thaler, 2001; Madrian and Shea, 2001; Huberman and Jiang, 2006; Brown et al., 2007; Beshears et al., 2009; Agnew and Szykman, 2005) , speci…c presentations of return and risk (Benartzi and Thaler, 1999; Rubaltelli et al., 2005; Anagol and Gamble, 2008) , and framing (Brown et al., 2008; Agnew et al., 2008) all in ‡uence investment decisions independently of underlying portfolio risk and return. Further, less …nancially literate individuals are more susceptible to presentation e¤ects in some …nancial decisions (Agnew et al., 2008; Hastings et al., 2010) .
1 A collective term for numeracy skills and …nancial literacy.
Retirement plan providers communicate risk to members in a range of standard formats. Here we show the extent of variation in retirement savings investment choices caused by changing from one standard format of risk presentation to another. We test nine of the most common mass-market risk presentations in a discrete choice experiment (DCE) on more than 1200 retirement savers. Conditioning on stockmarket expectations and demographics, we assess the importance of risk perception and presentation sensitivity as they interact with …nancial competence. We identify risk presentations that tilt choices towards, or away from, high return/high risk accounts, and pro…le the groups of people most likely to choose safe or risky allocations.
Switching from one standard format to another does change individuals'investment decisions, even when underlying risk and return are held constant. We …nd a marked contrast between graphical and textual presentations of investment risk and between formats that emphasize event frequencies rather than return ranges or values at risk. Respondents with poor numeracy tend to be more susceptible to presentation changes whereas respondents with weak basic …nancial literacy are less sensitive to changes in the underlying risk/return pro…le of investments. Further, age, size of retirement accumulation and expectations about post-crisis stock market recovery are very important predictors of choices. In fact, variations in these pre-existing personal characteristics and opinions play at least as large a role in predicting allocations as the information that theory treats as the key -that is, variation in the risk/return trade-o¤.
Existing studies of investment risk framing analyze dynamic and static illustrations of risk, including the combination of text and graphs (Vlaev et al., 2009 ), portfolio return distribution builders (Goldstein et al., 2008) and 'experience sampling', where decision makers receive feedback about outcomes (Haisley et al., 2010) .
While distribution builders and 'experience sampling'are important additions to the …nancial advice tool kit, their role in retirement planning is usually restricted to professional advisers or proprietary interfaces, out of reach of most retirement fund members. By contrast, policymakers are concerned with e¤ective communication to the population at large through intelligible, standardized formats that allow comparisons across products. Australian regulators, for example, have recently made mandatory a short-form …nancial product disclosure document for pension fund and asset allocation decisions (Minister for Financial Services, 2010) , the UK Financial Services Authority is working to make insurance and pension disclosures easier to understand (Andrews, 2009) , and the US Department of Labor is proposing a standard simpli…ed disclosure format (Hung et al., 2010) . Cross-country coordination of simpli…ed disclosures is being initiated by multilateral organizations such as the Eu- The next section explains the context and design of the discrete choice experiment, including the survey structure, alternative risk presentations and sample characteristics. Section 3 describes the underlying model for investment choice. Results are presented and discussed in Section 4, while Section 5 concludes with a summary of our …ndings and implications for policy development.
Setting and experimental design
We draw an experimental sample from Australian retirement savers who participate in the publicly mandated but privately managed retirement incomes system, the Superannuation Guarantee. Most Australian workers hold accounts in privatelymanaged, de…ned contribution (DC) retirement savings ('superannuation') funds and are required to choose an investment portfolio for their (mandatory) contributions.
Superannuation fund members'investment decisions are very important, since Australia does not have a social security system based on individual earnings history and these DC accounts hold the bulk of mandatory retirement accumulations. Most funds o¤er expansive investment menus: a typical not-for-pro…t fund o¤ers 10-12 investment choices, rising to an average of over 200 in the for-pro…t sector (Australian Prudential Regulation Authority, 2011). The related …nancial product disclosure statements usually extend to several hundred pages, creating an arduous investment decision process. This burden is increasingly common around the world, as masses of workers …nd that individual DC accounts are replacing corporate or public de…ned bene…t (DB) pension schemes.
Survey structure and sample.
For the discrete choice experiment, we recruited a sample of 1220 individuals over the age of 18 from the PurePro…le online web panel of over 600,000 Australians.
PurePro…le …ltered the sample to ensure that all respondents currently held retirement savings (superannuation) accounts, that genders were equally represented and that the age distribution did not deviate far from population proportions. Of this sample, 1199 fully completed the survey over the internet, and were paid a ‡at rate of $3AUD ($3USD) by PurePro…le. value of money and money illusion (Appendix A, Q6 to Q10). and 'sophisticated …nancial literacy' relating to the asset allocation decisions frequently required for retirement saving (Appendix A, Q11 to Q14). These test knowledge of the di¤er-ences between bonds and stocks and the impact of risk diversi…cation (Lusardi and Mitchell, 2009; van Rooij et al., 2009 ). For some questions we adapted the wording to Australian terminology and practices. Respondents also gave a self-assessment of their understanding of …nance on a scale of 1 (very low) to 7 (very high) (Appendix A, P3); reported current (and prior) access to …nancial education at school (P4) and in the workplace (P5), and indicated they had recently paid for …nancial advice (P6).
Further questions assessed respondents'expectations of the prospect of another stock market crash in the near and distant future, and prospects of recovery (Appendix A, 2 We provide access to the entire survey at http://survey.con…rmit.com/wix/p1250911674.aspx 7 S1 to S3). with 70% at $80,000 or less. Self-assessed …nancial competence was high, (particularly for males) with more than 80% of respondents reporting at least an average understanding of …nance. Views on the likelihood of another equity market crash in the near future and speed of recovery from the Global Financial Crisis were di¤use, and around 20% of respondents could not assign a probability to the prospects.
Most respondents answered numeracy questions correctly, although 17% scored at least one incorrect response (Table 3) . Results for the …nancial literacy questions were more variable, with only 36.5% of respondents correctly answering all basic …nancial literacy questions. Similarly, subjects had trouble with the sophisticated …nancial literacy questions, although disaggregated data not reported here showed higher scores for older respondents with large superannuation accounts. Only 35.5%
of respondents correctly answered all sophisticated …nancial literacy questions.
We used the responses to the …nancial competence questions to construct numeracy and …nancial literacy indices (Lusardi and Mitchell, 2009 ) and used these in econometric modelling of investment choices. We …rst ran a factor analysis on all 14 questions, with the answers recoded as correct and incorrect. This indicated that there were three factors which were broadly related to the three groups of questionsnumeracy, basic and sophisticated …nancial literacy. (Q9 was grouped with numeracy questions by the factor analysis although initially listed with basic literacy.) For each factor we then used the questions which had the highest loading for this factor and ran three separate factor analyses on these subsets of questions. The result was three indices which could be used to describe the numeracy and …nancial literacy of each 8 respondent (Table 4) .
Asset allocation task
We designed the discrete choice experiment recognizing that retirement portfolio decisions involve a substantial fraction of lifetime wealth, where risk preferences shape choices. We asked subjects to choose an investment option for their entire current superannuation account and future contributions under a (hypothetical) simpli…ca-tion of retirement savings arrangements by the government. Such regulatory changes have been enacted in the recent past and made a plausible context for the survey (Super System Review, 2010).
The instructions for the experiment, reproduced in Appendix B, present a simpli…ed retirement savings (superannuation) scheme in which the only options for the savings portfolio are a 100% bank account ('bank') with a guaranteed real rate of return, 50% bank account and 50% growth assets ('50:50') and 100% growth assets ('growth') comprised of risky …nancial assets such as equities and property. We asked respondents to select which option he or she would be most likely to choose, and which option he or she would be least likely to choose, in a series of settings in which average real returns remain the same but levels of risk vary. There are 36 settings in total in the experiment, of which each respondent sees 12. Each setting presents the annual returns net of in ‡ation (2% for the bank account, 3.25% for the 50:50 account, and 4.5% for the growth account) together with a presentation of risk for the 50:50
and growth accounts (Figure 1 ). The 12 settings are the product of four risk levels (common to all respondents) and three of the nine risk presentations, which we now describe.
Risk presentation
Presentations: Many presentations of investment risk to retirement savers are possible. We utilized nine standard alternatives, drawn from prospectuses of the …nancial services industries in Australia, Europe and the United States, as well as from related studies (Vlaev et al. 2009 ). Table 5 sets out the nine presentations. Presentation 9 gives the same information as presentations 1 through 4 but in graphical form, together with the sure return on the bank account and Figure 1 illustrates presentation 9 using the highest risk level. Presentations 1 through 4 and presentation 9
convey risk through the cumulative distribution function of returns each year. Presentations 5 through 8 convey risk through the frequency of returns above or below simple reference points or benchmarks.
We arranged the nine investment risk presentations into four groups (denoted 'presentation groups'), each made up of three risk presentations with the visual range graph (F9) common to each group. For one group of respondents, A, the presentations are 1, 2 and 9; for group B, 3, 4 and 9; C, 5, 6 and 9; and for group D, 7, 8 and 9.
Each presentation group included one format that emphasized the risk of losses (2,4,6, and 8) and we call these 'loss frames', and one format that emphasized gains (1,3,5 and 7), 'gain frames'. We also distinguish 'graphical' (F9) from 'textual' (F1-F8) presentations. In total we collected 14388 selections of most-preferred and leastpreferred superannuation account choices.
Investment risk levels:
The standard deviation of returns to the growth asset enters the choice sets at four levels ranging from 12% to 28% p.a. Every subject made choices across all four risk levels in each of three of the nine presentations.
Appendix C gives details of the underlying densities for each of the three alternative investment accounts at each level of risk and 
Results
We begin by discussing the aggregated decisions of subjects, then set out the econometric model we estimated using the 'most-preferred' accounts and demographics data. We present graphs showing the impact of risk presentation changes on the account choices of subjects with a range of …nancial competence scores.
Aggregate Responses
Most preferred account choices: The 50:50 account was chosen most often, with growth second, and bank, third (Table 7) . Respondents were sensitive to risk presentation: the relative popularity of bank and growth accounts varied considerably across the nine formats, particularly when the presentation format emphasized losses.
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For example, presenting risk as the chance of large negative returns (F4) encouraged respondents to choose the bank account signi…cantly more often, and the growth account signi…cantly less. However choices did not always favor the bank account in all of the loss frames, in fact, the reverse occurred in one case -compare choices for the presentation, 'number of years in 20 with returns below zero'(F6) and 'number of years with returns below the bank account' (F8). As well as emphasizing losses or gains, the choice of textual or graphical presentation also mattered: we observe a signi…cantly lower proportion of choices given to the bank account when respondents viewed graphs of ranges of returns (F9), even though identical information about risk and return was conveyed via text in the range presentations, F1 and F2.
Least preferred account choices: Respondents indicated they were least likely to choose the bank account in all but three presentations (F1,F2,F4). We reject the null of equal 'least preferred' choice percentages across presentations for all three accounts, but variation was concentrated around presentation F4, which emphasized the chance of large negative returns, and F5, which stated the expected number of years out of 20 when the rate of return will exceed zero.
In the econometric analysis below, we concentrate on explaining 'most preferred' choices using investment risk, risk presentation, …nancial competence and demographics. This allows us to isolate the impact of descriptions of investment risk on stated preferences for retirement investments. In the experiment, respondents ranked the three retirement accounts, making six possible rankings, however a full multinomial logit analysis of all six rankings with the complex model outlined in the next section is unlikely to result in reliable estimation. Instead we work with one dimension of choices. For an analysis of the complete preference rankings, see Bateman et al. (2010) .
Model
We assume individuals maximize a general linear random utility function in choosing their most preferred retirement savings (superannuation) accounts. The choice model is a conditional mixed logit, as described in Revelt and Train (1998) , where the mix-ing is due to random individual error components (random intercepts) rather than random coe¢ cients on attributes. In our model, the alternative-speci…c intercept varies with investment risk presentation, and observed and unobserved respondent characteristics. Choices also depend on taste for investment risk adjusted by interactions between the variable risk level and each respondent's …nancial competence factor scores.
We write the nth individual's random utility (U nktj ) from investment option (alternative) j (j = 1; ::; 3); for risk presentation k (k = 1; :::; 9), at risk level t (t = 1; :::; 4)
where j is a (1 13) vector of alternative-speci…c coe¢ cients on a constant and observed respondent characteristics including age and age squared, reported retirement savings (superannuation) accumulation, six indicator variables for equity market expectations, numeracy and …nancial literacy factor scores (z n ); jk is a (1 4) vector of presentation and alternative-speci…c coe¢ cients on a constant and the interactions between the presentation risk indicator and three numeracy and …nancial literacy scores of individual n (l n ); j is a (1 4) vector of alternative-speci…c coe¢ cients on the risk level of investment alternative j and interactions between the risk of alternative j and three numeracy and …nancial literacy scores for individual n; (x njt ); and njkt is a random error comprised of two components such that njkt = nj + " njkt :
The …rst error component is assumed normally distributed and captures unobserved heterogeneity among individual respondents that may create serial correlation in the errors. These alternative-speci…c random e¤ects n = ( n1 ; n2 ) 0 are multivariate normally distributed n~N (0; ), with =diag(! Given the assumption regarding the error term " njkt , the choice probability for alternative j can be expressed as
and the unconditional choice probability is given by the integral over all possible values of n
We augment standard maximum likelihood methods for the conditional logit component with Gauss-Hermite quadrature for the (normal) integral over the random e¤ects. Estimation of the parameters of this probability is implemented in Latent GOLD software (Magidson and Vermunt, 2005) . We restricted the set of covariates to those found to be relevant after pre-testing more general models.
Estimated choice probabilities
Estimated odds ratios from the maximum likelihood estimation of the model in equation (1) and standard errors are reported in Table 8 . The odds ratios show the change in the odds of choosing the 50:50 or growth account over the bank account, or the growth account over the 50:50 account, when the relevant covariate increases by one.
For example, the odds ratio 1.023 in the second cell of column one indicates that when age rises by one, the probability of choosing the 50:50 account over the bank account increases by 2.3%. For risk and interactions between risk and …nancial competence index scores, Table 8 index score moves from the 1st to the 99th percentile. We computed standard errors for each choice probability using the delta method and these are summarized in the table notes.
Variations in Numeracy:
Each panel in Figure 2 shows the predicted probability The median respondent is risk averse and adjusts choices in response to changes in volatility; keeping numeracy quantile constant and moving along each row, we see that the probability of choosing the riskier accounts decrease and the probability of choosing the bank account increases as volatility rises from 12% p.a. to 28% p.a.
However changes in numeracy have some surprising e¤ects. At very low levels of numeracy, the model predicts a high probability of choosing the growth account that declines in favor of the 50:50 account as numeracy improves. This pattern can be seen for all risk presentations except F3 and F4, suggesting that very innumerate respondents may tend to choose concentrated portfolios in preference to diversi…cation.
Compared with the changes in choice probabilities resulting from increasing volatility, the changes due to switching risk presentation are very large. We see much greater variation moving down the columns than along the rows of the array. Several general patterns emerge. First, the graphical format (F9) when returns will be above (F5) and below (F6) zero. Contrary to other 'loss'frames, choices show more risk tolerance under F5 (a 'gain'frame) than F6 (a 'loss'frame).
Thirdly, the largest variation in choice probabilities occurs when respondents see the upper (F3) and then the lower (F4) tail values at risk, which indicates that respondents do not infer that a high probability of losses also implies a high probability of gains or vice versa. On the other hand, the smallest changes in choice probabilities occur when respondents are presented with information about both upper and lower tails (F1 and F2). Fourthly, the changes in choice probabilities due to presentation changes are larger as numeracy declines. First, unlike the innumerate, respondents with poor basic …nancial literacy choose the bank and 50:50 accounts rather than the growth account, and demonstrate an increasing probability of choosing the growth and 50:50 accounts in preference to bank as basic literacy improves. With reference to the parameter estimates, the main source of increasing preference for riskier portfolios as basic …nancial literacy improves is shifting intercepts in the individual random utility model, that is, through the parameters j;i which are positive, implying odds ratios greater than one (Table   8 ). However, improved basic literacy shifts slope coe¢ cients in the opposite direction via the interactions with risk j;i :which are negative. In other words, respondents who score well in the key components of basic …nancial literacy (time value of money, compounding and in ‡ation) are more sensitive to changes in risk than respondents with lower basic …nancial literacy. A close examination along the rows of Figure   3 shows that choice probabilities change more at the right hand side than at the left hand side of each graph. In fact, respondents with basic literacy scores two or more standard deviations below the mean become largely insensitive to changing risk information, while at the same time choosing more conservative accounts than their more literate peers. Consequently, individuals with poor basic …nancial literacy are unlikely to switch to higher yielding portfolios even if investment risk declines signi…cantly.
Variations in Basic Financial
Variations in Sophisticated …nancial literacy: Figure 4 shows the same analysis holding numeracy and basic …nancial literacy constant at median scores and allowing sophisticated …nancial literacy to vary. Improvements in sophisticated …nancial literacy -knowledge of diversi…cation and the risk and return features of …nancial assets -is associated with a greater probability of choosing growth and diversi…ed accounts.
However, unlike the previous two measures of …nancial competence, risk sensitivity and preference for diversi…cation is relatively constant across di¤erent sophisticated …nancial literacy levels. We continue to observe large presentation e¤ects consistent with the patterns in Figures 2 and 3 , even at high levels of …nancial knowledge.
To summarize, graphs of returns ranges induce respondents to choose riskier retirement savings accounts compared with textual descriptions of risk, even when exactly the same underlying returns volatility information is conveyed. Further, emphasizing one tail of the returns distribution over another, or one side of a benchmark outcome, induces greater variation in account choices compared with returns range information, either graphical or textual. Presentation groups that emphasize the frequency with which returns exceed or fail a benchmark level also show large changes in account choices as the presentation emphasizes either losses or gains. This is surprising, since the statement 'On average, negative returns occur x years in every 20' necessarily implies that 'On average, positive returns occur (20-x) years in every 20'. Even more puzzling is that presentations using the zero return benchmark, induce more conservative choices when describing gains than losses, whereas the presentations using the bank account benchmark induce more conservative choices when emphasizing losses.
Finally, poor numeracy is linked with a low preference for the diversi…ed account and poor basic …nancial literacy indicates unresponsiveness to increasing risk.
Age, retirement accumulation, and stock market expectations
In Figure 5 we compare the in ‡uence of other covariates on choice probabilities. In these charts, we …x the presentation at F9, since all respondents viewed this graphical risk presentation, and we …x numeracy, basic and sophisticated …nancial literacy scores at median levels. Each panel indicates the predicted probability that a re-spondent chooses each of the three accounts as a function of age, current retirement accumulation, and expectations that the stock market will su¤er a severe crash within the next …ve years, for varying levels of risk. Increasing age leads to a stronger preference for 50:50 account at the expense of both bank and growth accounts. Retirement account balance increases do not a¤ect choice probabilities greatly for the majority of respondents. It is not until account balances become very high (towards $1 million or more) that preferences for the growth account increase sharply. A greater amount of choice variation is due to optimistic or pessimistic views on the stock market. Respondents who rated the probability of another large stock market crash in the next …ve years as 'nearly impossible'or 'very unlikely'have a higher than 50% probability of selecting the growth account compared with about 25% for those who thought the chance of another crash was as likely as not ('a toss-up'). More pessimistic or uncertain respondents (who chose 'don't know') exhibited much more conservatism.
The changes in choice probabilities due to these covariates can be large compared with the impact of changes in investment risk itself. For example, moving from median wealth to the $500K-$1 million category increases the likelihood of choosing the growth account much more than decreasing growth account risk by 8 percentage points. Much larger variations in probabilities are also caused by changes in stock market expectations than by changes to investment risk. The signi…cance of these pre-existing expectations on investment choice is evidence that people mix the risk information o¤ered in the survey (and disclosed product prospectuses) with their own priors and uncertainty.
Pro…les of respondents by investment account choice
Finally, we pro…le the respondent most likely to select the growth or bank accounts.
Setting aside the e¤ects of risk presentation, the probability of choosing the growth 20 account is maximized at 94.4% for a respondent of any age but of maximum wealth, who considers the prospect of another stock market crash within the next …ve years as 'very unlikely', who has relatively poor numeracy, but high sophisticated and basic …nancial literacy 5 and who is making choices at the lowest volatility level for the risky asset. This respondent has a 5.5% chance of selecting the 50:50 account and his or her probability of choosing the bank account approaches zero. The respondent most likely to choose the bank account is among the 18-24 years age group, the lowest wealth level, is uncertain about the probability of a future stock market crash, and has relatively high numeracy skills but low basic and sophisticated …nancial literacy.
For this pro…le, the probability of choosing the bank account is 93.2%, with a 6% probability of choosing the 50:50 account and a 0.9% probability of choosing the growth account.
Conclusion
Retirement provision systems around the world increasingly require ordinary retirement fund members to evaluate investment risk. However the evaluation process is complicated by other factors: …rst, a consumer's …nancial competence a¤ects his or her ability to make an evaluation of risk; and second, the details of information presentation (Saez, 2009) and frame (Brown et al., 2008) can in ‡uence outcomes in unanticipated ways.
Here we address several questions about the use of risk information in retirement savings decisions using a discrete choice experiment where subjects choose between a bank account, a growth account and a 50:50 account. Experimental subjects are retirement savers from Australia, who participate in the publicly-mandated, privatelymanaged superannuation system. 
Stock market recovery questions
In the global …nancial crisis that began in late 2007 Australian shares lost about half their value before they began to recover. Since then, they have recovered about half the value they lost and are worth about 75% of what they were at the market's high in September 2007. S1: How likely is it that Australian share prices will su¤er another similar sized loss in the next 5 years? (Answers: Nearly impossible (Chance of this happening is 1 in 100 or less); Very unlikely (Chance of this happening is higher than 1 in 100 but less than 1 in 10); Unlikely (Chances of this happening are between 1 in 10 and 1 in 2); Toss-up (Chance is about 1 in 2); Likely (Chance is greater than 1 in 2); Don't know; Refuse to answer.) S2: How likely is it that Australian share prices will su¤er another similar sized loss in the next 25 years? (Answers: Nearly impossible (Chance of this happening is 1 in 100 or less); Very unlikely (Chance of this happening is higher than 1 in 100 but less than 1 in 10); Unlikely (Chances of this happening are between 1 in 10 and 1 in 2); Toss-up (Chance is about 1 in 2); Likely (Chance is greater than 1 in 2); Don't know; Refuse to answer.) S3: Since the crisis Australian share prices have recovered about half the value they lost. How long do you think it will take for them to fully recover? (Answers: Within 12 months; Within 2 years; Within 5 years; Within 10 years; Don't know; Refuse to answer.)
Appendix B. Instructions to survey subjects
The Australian Government is concerned about the complexity of superannuation arrangements and is looking for ways of simplifying superannuation investment choices. One possibility is to o¤er only three investment options for all superannuation accounts. Each investment option has a di¤erent expected rate of return (the average rate at which your investment will grow each year), and a di¤erent amount of investment risk (year to year UPSIDE and DOWNSIDE variation in the return to your investment). The options are Option A: All (100%) of your superannuation account is invested in a guaranteed bank deposit with a …xed rate of interest paid each year.
Option B: Your superannuation account will be divided half and half (50%/50%) between the bank account and growth assets. You can anticipate that savings in this option will grow faster than the bank deposit (Option A), but will grow more slowly and be less risky than only choosing growth assets (Option C).
Option C: All (100%) of your superannuation account is invested in assets like shares and property. On average, you can anticipate that savings in this option will grow at a faster rate than in the bank deposit (Option A) but without a guarantee. There is some risk that your account will grow faster or slower than average if you choose this option.
We are going to show you 12 sets of these options for investing your superannuation. Each set includes 3 investment options like the ones described above. Each investment option has a average rate of return and investment risk. The average rates of return stay the same in each of the twelve sets; only the risk will change. Remember that more risk of high returns also means more risk of low returns.
What we want you to do is simple. There are two questions to ask about each set of options::
1. If these superannuation options were available for you to invest your money today, which one of the three would you be most likely to choose? 2. If these superannuation options were available for you to invest your money today, which of the three would you be least likely to choose? Your choices will inform government and industry about better ways to simplify superannuation arrangements.
Appendix C. Risk and return to investment accounts
In our underlying experimental set up, risky asset returns,r; are identically and independently lognormally distributed
The investor can allocate current and future retirement savings wealth to one of three accounts (funds):
1: A bank deposit, with risk free return r f : 2: A growth account, with returnr , E(y) = exp( r + The experiment uses four increasingly risky con…gurations for the lognormal risky asset, denotedr t , (t = 1; 2; 3; 4), and let r t = (r f +r t ) =2. We derived numerical values (quantiles or frequencies) for risk presentations from simulated cumulative densities of the corresponding lognormal random variabler t . The number of random draws was D = 100; 000 and the simulated probability of a return less than a …xed value r was Pr(r t r) Equity crash 'Nearly impossible'-indicator variable for share market recovery question S1 taking value 1 if response was 'Nearly impossible', 0 otherwise Equity crash 'Very unlikely'-indicator variable for share market recovery question S1 taking value 1 if response was 'Very unlikely', 0 otherwise Equity crash 'Unlikely' -indicator variable for share market recovery question S1 taking value 1 if response was 'Unlikely', 0 otherwise Equity crash 'Toss up' -indicator variable for share market recovery question S1 taking value 1 if response was 'Toss up', 0 otherwise Equity crash 'Likely' -indicator variable for share market recovery question S1 taking value 1 if response was 'Likely', 0 otherwise Equity crash 'Don't know/refuse to answer' -indicator variable for share market recovery question S1 taking value 1 if response was 'Don't know'or 'Refuse to answer', 0 otherwise; this category served as base category in the estimation with e¤ects-coding of all equity crash indicator variables.
Numeracy index score -mean centred factor weighted responses to answers on numeracy skills questions; coded 1 for correct and 0 for incorrect/'don't know'/'refuse to answer'.
Basic …nancial literacy index score -mean centred factor weighted responses to answers on basic …nancial literacy skills questions; coded 1 for correct and 0 for incorrect/'don't know'/'refuse to answer'. Table shows factor analysis of responses to the 14 numeracy and financial literacy questions where answers were recoded as correct and incorrect (which included 'incorrect', 'do not know' and 'refuse to answer'). Factor 1 broadly covers the numeracy questions. Factor 2 broadly covers the basic financial literacy questions while Factor 3 matches the sophisticated financial literacy questions. We then used the questions which had the highest loading for each factor and ran three separate factor analyses on these subsets of questions to make three indices. Note that the factor analysis reassigns Q9 on money illusion to numeracy rather than basic financial literacy skills. There is a 9 in 10 chance of a return between x% and y%.
F2 : There is a 1 in 10 chance of a return outside x% and y%.
F3 : There is a 1 in 20 chance of a return above y%.
F4 : There is a 1 in 20 chance of a return below x%.  Option A: 100% bank account, the rate of return is always exactly x% (black dot)  Option B: 50% bank account & 50% growth asset, there is a 9 in 10 chance of a rate of return within the light blue box  Option C: 100% growth asset, there is a 9 in 10 chance of a rate of return within the dark blue box Notes: Table shows nine alternative formats for investment risk information as inserted into retirement savings choice sets (see Figure 1) . Each respondent answered 12 choice sets (3 out of the 9 presentations x 4 risk levels). The nine investment risk presentations were arranged into four presentation groups then randomly assigned to one quarter of the sample of respondents: group A, 1, 2 and 9; group B, 3, 4 and 9; group C, 5, 6 and 9; and group D, 7, 8 and 9. Values of x and y depend on quantities derived from four log normal growth account returns densities with mean equal to 1.045 and standard deviation taking four values from the 0.12 to 0.28. Table 6 reports all x and y values that entered the risk presentations. Notes: Top panel shows net rates of return entered into retirement account choice sets (see Figure 1) , and four volatility levels of the distributions of growth account returns. Last two columns show log-normal parameters use to simulate corresponding growth account returns distributions at each volatility level. Lower panel shows numerical values entered into choice sets for presentations 1-8 at four risk levels (see Table 5 ). Table reports percentage of best and worst choices allocated to the bank, 50:50 and growth accounts over the entire survey ('all') and by 9 risk presentation format as described in Table 2 . The final column reports the test statistic for the chi-square test of the joint equality of percentages across frames for each row, where the reference level is the aggregate percentage ('all'). Individual percentages marked with an asterisk are significantly different (at the 10% level or less) from the aggregate percentages according to a chi-square test with 1 d.f. Table shows estimated odds ratios for model of retirement savings account choices. Odds ratios show the change in the odds of selecting the 50:50 or growth accounts over the bank account, or the growth account over the 50:50 account, when the relevant covariate rises by one. For example, a ratio of 1.5 indicates a 50% increase in the probability of choosing the numerator account over the denominator account.
a For risk and risk interactions, we compute the change in odds associated with an 8% p.a. increase in growth asset volatility (a 4% increase in 50:50 volatility). Approximate standard errors, computed using the delta method, are in brackets. There is a 1 in 20 chance of a rate of return above 14%
There is a 1 in 20 chance of a rate of return above 25.5%
If these superannuation options above were available for you to invest your money today Notes: Each panel indicates the predicted probability that a respondent chooses the bank account (black), 50:50 account (pale grey) and the growth account (dark grey) as a function of the quantile of the respondent's numeracy score (horizontal axis). The panels in each row correspond to a given risk presentation, indicated at the left end of the row and defined in Table 5 . In each row, each of the four panels corresponds to the risk level indicated near the head of the table. All other respondent characteristics are set to median values. 90% of the standard errors fell between .0032 and .0502. The panels in each row correspond to a given risk presentation, indicated at the left end of the row and defined in Table 5 . In each row, each of the four panels corresponds to the risk level indicated near the head of the 
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Notes: Each panel indicates the predicted probability that a respondent chooses the bank account (black), 50:50 account (pale grey) and the growth account (dark grey) as a function of the quantile of the respondent's sophisticated financial literacy score (horizontal axis). The panels in each row correspond to a given risk presentation, indicated at the left end of the row and defined in Table 5 . In each row, each of the four panels corresponds to the risk level indicated near the head of the Notes: Each panel indicates the predicted probability that a respondent chooses the bank account (black), 50:50 account (pale grey) and the growth account (dark grey) as a function of age, retirement accumulation and stock market expectations (horizontal axis). The panels in each row correspond to a given risk presentation, indicated at the left end of the row and defined in Table 5 ). In each row, each of the four panels corresponds to the risk level indicated near the head of the 
